









5HVXPHQ (VWH DUWtFXOR SUHVHQWD XQD DUTXLWHFWXUD GH FRQWURO PRGXODU TXH SHUPLWH
UHDOL]DUWDUHDVGHPDQLSXODFLyQHQHQWRUQRVFRWLGLDQRVDXQURERWGLVHxDGRSDUDHOOR
'LFKR URERW LQWHJUD XQD SODWDIRUPD PyYLO XQ EUD]R UHGXQGDQWH DUWLFXODGR \
GLIHUHQWHV WLSRV GH VHQVRUHV LQFOX\HQGR YLVLyQ 8Q FRQWURO GH LPSHGDQFLD
YHORFLGDGIXHU]DTXHSHUPLWHODHMHFXFLyQGHXQDJUDQYDULHGDGGHWDUHDVPHGLDQWHHO
IRUPDOLVPRGHQRPLQDGR7))LH7DVN)UDPH)RUPDOLVPKDVLGRLPSOHPHQWDGRGH
PRGR VDWLVIDFWRULR /DV GLVWLQWDV WDUHDV VRQ UHSUHVHQWDGDV FRPR XQD UHG GH
KDELOLGDGHVEiVLFDVTXHVRQHMHFXWDGDVSRUHOURERWXVDQGRHOFRQWUROGHLPSHGDQFLD
'LIHUHQWHV PHFDQLVPRV SDUD OD WUDQVLFLyQ HQWUH KDELOLGDGHV GH DFXHUGR DO HVWDGR
SHUFHSWXDOGHOURERWKDQVLGRGHILQLGRV/DYDOLGH]H[SHULPHQWDOGHQXHVWURHQIRTXH













/D WUDQVLFLyQ GHO SDUDGLJPD GH OD UREyWLFD GH XQD
WHFQRORJtD LQGXVWULDO HVSHFtILFD D ORV PHUFDGRV GH
FRQVXPR FRWLGLDQRV \ GH VHUYLFLRV OOHYD D OD
DSDULFLyQ GH QXHYRV UHWRV /RV QXHYRV VLVWHPDV
UREyWLFRV GHEHQ VHU PiV LQWHOLJHQWHV IOH[LEOHV
PRGXODUHV ILDEOHV \ UREXVWRV (Q SDUWLFXODU OD
LQWHUDFFLyQ ItVLFD HQ QXHVWURV HQWRUQRV FRWLGLDQRV
UHTXLHUH VLVWHPDV UREyWLFRV IOH[LEOHV GRWDGRV GH
KDELOLGDGHV VHQVRPRWRUDV \ FRQ UHDOLPHQWDFLyQ
PXOWLVHQVRULDOEDVDGRVHQDUTXLWHFWXUDVVRIWZDUHSDUD
OD SHUFHSFLyQ \ HO FRQWURO TXH OHV SHUPLWDQ PRVWUDU
QLYHOHV GH DGDSWDFLyQ PD\RUHV D WUDYpV GHO
DSUHQGL]DMH \ OD DGTXLVLFLyQ PXOWLPRGDO GH
KDELOLGDGHV FRQ HO ILQ GH DOFDQ]DU REMHWLYRV HQ
HQWRUQRVTXHQRVHFRQRFHQFRPSOHWDPHQWH

/D LQYHVWLJDFLyQ SUHVHQWDGD HQ HVWH DUWtFXOR HVWi
GLULJLGDDDOJXQDVGHHVWDVFXHVWLRQHVHQHOFRQWH[WR
GH LQWHUDFFLyQ ItVLFD D WUDYpV GH PDQLSXODFLyQ HQ
GHWHUPLQDGRV HQWRUQRV FRWLGLDQRV GRQGH H[LVWH D
SULRUL VROR XQ FRQRFLPLHQWR SDUFLDO GHO HVFHQDULR
GRQGH VH GHVHQYXHOYH HO URERW /D PDQLSXODFLyQ HV
XQ SUREOHPD ELHQ FRQRFLGR HQ UREyWLFD %LFFKL DQG








XQ OLEUR GH XQD HVWDQWHUtD DEULU XQD SXHUWD R XQ
FDMyQ HPSXMDU REMHWRV DEULU HO JULIR HWF (VWDV VRQ
KDELOLGDGHV EiVLFDV TXH QHFHVLWDQ LQFRUSRUDUVH HQ
IXWXURV URERWV GH VHUYLFLRV GH XQD IRUPD UREXVWD \
IOH[LEOH

$OJXQDV GH HVDV WDUHDV \D KDQ VLGR WUDWDGDV HQ OD
OLWHUDWXUDH[KLELHQGRXQDHMHFXFLyQUD]RQDEOHSDUDODV
WDUHDV SDUWLFXODUHV SDUD ODV TXH VH GLVHxDURQ ORV
VLVWHPDV 6LQ HPEDUJR WtSLFDPHQWH SLHUGHQ
DGDSWDELOLGDG \ IDOODQ LUUHPHGLDEOHPHQWH FXDQGR VH
LQWURGXFHQ SHTXHxRV FDPELRV HQ OD WDUHD (QWUH ODV
FDUDFWHUtVWLFDV TXH QRUPDOPHQWH VH WLHQHQ HQ FXHQWD
SDUD HVWH KHFKR SXHGHQPHQFLRQDUVH HQWUH RWUDV OD















ISSN: 1697-7912. Vol. 5, Núm. 2, Abril 2008, pp. 25-37
GLUHFFLyQ FRQWURODGD SRU IXHU]D HO XVR GH XQ YDORU
ILMR SDUD OD JDQDQFLD GHO FRQWURODGRU HQ XQD WDUHD
GDGD R OD SpUGLGD GH FDSDFLGDG GH PRGLILFDFLyQ R
DGLFLyQGHQXHYRVFRPSRUWDPLHQWRVRQOLQH
(QHVWHDUWtFXORVHSUHVHQWDXQDDUTXLWHFWXUDVRIWZDUH
TXH SHUPLWH OD GHILQLFLyQ \ HMHFXFLyQ GH WDUHDV
FRPSOHMDV GH PDQLSXODFLyQ GHQWUR GHO )RUPDOLVPR
GHO 6LVWHPD GH 5HIHUHQFLD GH OD 7DUHD LH 7))
%UX\QLQFN[  0DVRQ  /D DUTXLWHFWXUD
LQFOX\H ODV WUHV IRUPDV GLVWLQWDV GH HVSHFLILFDU HO
VLVWHPD GH UHIHUHQFLD GH OD WDUHD VXJHULGDV HQ
.U|JHU HW DO  \ SHUPLWH HOHJLU HQWUH HOODV HQ
WLHPSR GH HMHFXFLyQ -XQWR FRQ OD DUTXLWHFWXUD VH
SUHVHQWDQ YDULRV PyGXORV GH DFFLyQ \ SHUFHSFLyQ
SDUD TXH HO URERW SHUFLED HO HQWRUQR \ DFW~H HQ
FRQVHFXHQFLD3RU UD]RQHVGH VHJXULGDG\HMHFXFLyQ
HO URERW HVWi GRWDGR GH XQ FRQWURO GH LPSHGDQFLD
YHORFLGDGIXHU]D TXH FRQVLGHUD ODV IXHU]DV H[WHUQDV
KDFLpQGROR PiV UREXVWR D FDPELRV GHO HQWRUQR R
PRGHODQGR ORV HUURUHV /D JDQDQFLD GHO FRQWURODGRU
VHFDOFXODRQOLQHSHUPLWLHQGRDOURERWHMHFXWDUYDULDV
WDUHDV TXH QR VH SXHGHQ HMHFXWDU FRQ RWUR WLSR GH
FRQWURODGRUHVYHORFLGDGIXHU]D7DPELpQVHLQWURGXFH
ODQRFLyQGH³KDELOLGDG´FRPRXQPyGXORHQFDUJDGR
GH GHILQLU \ VXSHUYLVDU UHFXUVLYDPHQWH WDUHDV /RV
PyGXORV GH SHUFHSFLyQ VRQ LQGHSHQGLHQWHV GH ODV
DFFLRQHV UHVXOWDQGR DVt HQ SRFDV DFFLRQHV PRWRUDV
TXH SXHGHQ XVDUVH GH IRUPD PRGXODU HQ PXFKDV
WDUHDV GH PDQLSXODFLyQ GHVSXpV GH HMHFXWDU ODV
DFFLRQHVDGHFXDGDVGHSHUFHSFLyQ$GHPiVGHELGRD
OD GHILQLFLyQ UHFXUVLYD GH KDELOLGDGHV HV SRVLEOH
FRQVWUXLU KDELOLGDGHV PiV FRPSOHMDV GH IRUPD
LQFUHPHQWDO 1XHVWUR HQIRTXH SHUPLWH OD HMHFXFLyQ
SDUDOHOD GH FRPSRUWDPLHQWRV GHO URERW \ OD
PRGLILFDFLyQ R DGLFLyQ GH QXHYRV FRPSRUWDPLHQWRV




HO 5RERW GH 6HUYLFLRV GH OD 8-, 3UDWV HW DO 
YpDVH)LJXUD(OVLVWHPDFRPSOHWRSURSRUFLRQDXQ
PDUFRGHWUDEDMRJHQHUDOSDUDGHILQLU\HMHFXWDUWDUHDV
GHPDQLSXODFLyQ FRWLGLDQDV GHXQD IRUPD IOH[LEOH \
PRGXODU (Q SDUWLFXODU HVWH DUWtFXOR GHVFULEH GRV
WDUHDV JLUDU ODPDQLYHOD GH XQD SXHUWD \ H[WUDHU XQ





6HUYLFLRV 8-, /D 6HFFLyQ  SUHVHQWD HO FRQWURO GH
LPSHGDQFLD YHORFLGDGIXHU]D /D WDUHD GH DEULU XQD
SXHUWDVHGHVFULEHHQOD6HFFLyQGRQGHWDPELpQVH
SUHVHQWDQORVUHVXOWDGRVGHODHMHFXFLyQ'HVSXpVHQ
OD 6HFFLyQ  VH UHVXPH OD DSOLFDFLyQ GHO URERW
ELEOLRWHFDULR \ VH LQIRUPD GHO SURJUHVR DOFDQ]DGR
FRQUHVSHFWRDSURWRWLSRVDQWHULRUHVJUDFLDVDOXVRGH
OD QXHYD DUTXLWHFWXUD(QSDUWLFXODU VH GHPXHVWUD OD
WDUHD GH H[WUDFFLyQ GH XQ OLEUR LPLWDQGR ORV






/D UREyWLFD GH VHUYLFLRV HV XQ iUHD TXH HVWi
FRQVLJXLHQGR PiV \ PiV DWHQFLyQ D PHGLGD TXH
DYDQ]DPRV HQ HO WLHPSR 6LQ HPEDUJR KDVWD GRQGH
DOFDQ]D QXHVWUR FRQRFLPLHQWR KD\ SRFRV URERWV GH
VHUYLFLRV TXH SXHGHQ HMHFXWDU PiV GH XQD WDUHD GH
PDQLSXODFLyQ GLVWLQWD HQ XQ HQWRUQR FRWLGLDQR /RV
URERWVQRUPDOPHQWHHVWiQSURJUDPDGRVSDUDHMHFXWDU





8Q SUREOHPD IXQGDPHQWDO HQ HO GLVHxR GH URERWV
PXOWLWDUHD HV TXH VH QHFHVLWD WHQHU YDULRV
FRQWURODGRUHV \ VHOHFFLRQDU FXiO GH HOORV XVDU HQ
IXQFLyQ GH OD WDUHD D UHDOL]DU (VWH SUREOHPD VH KD
WUDWDGR HQ DOJXQRV WUDEDMRV UHOHYDQWHV FRPR $XVWLQ
HWDORPiVUHFLHQWHPHQWHHQ7KRPDVHWDO
.U|JHU HW DO  (VWRV WUDEDMRV SHUVLJXHQ
REMHWLYRV VLPLODUHVD ORVQXHVWURV(OSULPHURXVD VX
SURSLD DUTXLWHFWXUD SDUD DEULU XQD SXHUWD FRQ XQ
PDQLSXODGRU PyYLO XQD WDUHD TXH UHTXLHUH
FDSDFLGDGHV FRPSOHMDV GH PDQLSXODFLyQ \
FRRUGLQDFLyQ /RV RWURV GRV WDPELpQ GHILQHQ XQD





8Q LQFRQYHQLHQWH LPSRUWDQWH GH ORV HQIRTXHV
H[LVWHQWHV HV TXH QHFHVLWDQ HVSHFLILFDU OD WDUHD D XQ
QLYHOPX\EDMRSDUDTXHHOURERWODHMHFXWHFRQp[LWR
(QHOWUDEDMRGH7KRPDVHWDO7KRPDVHWDO
HO URERW HMHFXWD OD WDUHD XVDQGR XQ FRQWURO KtEULGR
YHORFLGDGIXHU]D&RQHVWHFRQWURODGRUHOHVSDFLRGH
SRVLEOHV PRYLPLHQWRV GHO HIHFWRU VH GLYLGH HQ
GLUHFFLRQHV FRQWURODGDV SRU YHORFLGDG \ GLUHFFLRQHV
FRQWURODGDV SRU IXHU]D GH DFXHUGR DO VLVWHPD GH
UHIHUHQFLD GH OD WDUHD 7DVN )UDPH 7) (VWR
VLJQLILFDTXHQR VHSXHGHJDUDQWL]DU OD YHORFLGDGGH
XQDGLUHFFLyQFRQWURODGDSRUIXHU]DORFXDOSXHGHVHU
QHFHVDULR HQ FLHUWDV WDUHDV GH VHUYLFLRV FRPR VH
H[SOLFDUiHQODVHFFLyQ

3RU RWUD SDUWH 3HWHUVVRQ 	 .UDJLF $XVWLQ HW DO
 XVDQ XQ FRQWURO GH LPSHGDQFLD TXH HV PiV
DSURSLDGR SDUD WDUHDV GH VHUYLFLRV 6LQ HPEDUJR




OR TXH SXHGH SUHVHQWDU XQ SUREOHPD HQ URERWV TXH
QHFHVLWHQDSUHQGHUQXHYDVWDUHDVGHIRUPDDXWyQRPD

6H KD PHMRUDGR HQ HVWD GLUHFFLyQ XVDQGR XQ
FRQWURODGRU YHORFLGDGIXHU]D FX\D JDQDQFLD VH
FDOFXOD DXWRPiWLFDPHQWH RQOLQH D SDUWLU GH OD
YHORFLGDGDFWXDOGHOURERW\ODPi[LPDIXHU]DTXHHO
URERW SXHGH DSOLFDU DQWHV GH GDxDU HO HQWRUQR R
URPSHU VXV GHGRV (VWRV SDUiPHWURV FRQVWLWX\HQ
PDJQLWXGHVQDWXUDOHVSDUDGHILQLUXQDWDUHD$GHPiV
QXHVWUD DUTXLWHFWXUDSHUPLWH OD HMHFXFLyQSDUDOHODGH
FRPSRUWDPLHQWRV GHO URERW \ D~Q PiV LPSRUWDQWH
SHUPLWH OD PRGLILFDFLyQ R DGLFLyQ GH QXHYRV
FRPSRUWDPLHQWRVRQOLQH(VWD~OWLPDFDUDFWHUtVWLFDHV





$GHPiV WRGDV ODV WDUHDV GH PDQLSXODFLyQ VH KDQ
GHILQLGR PHGLDQWH HO IRUPDOLVPR 7)) %UX\QLQFN[
 0DVRQ  TXH KD GHPRVWUDGR VHU XQ
FRQFHSWR SRGHURVR SDUD OD HMHFXFLyQ GH WDUHDV GH
PDQLSXODFLyQ .U|JHU HW DO  %DHWHQ HW DO
.U|JHUHWDOPXHVWUDQHQ.U|JHUHWDO
WUHV IRUPDV GLVWLQWDV GH HVSHFLILFDU HO VLVWHPD GH
UHIHUHQFLDGHODWDUHDSDUDTXHHOURERWSXHGDHMHFXWDU




&RQ UHVSHFWR D OD DSOLFDFLyQ GHO URERW ELEOLRWHFDULR
HV QRWDEOH TXH VyOR GRV ODERUDWRULRV GLVWLQWRV KD\DQ




'RV WDUHDV LPSRUWDQWHV TXH QHFHVLWDQ PHMRUDUVH
VHJ~Q OD RSLQLyQ GH ORV DXWRUHV 7RPL]DZD HW DO
 VRQ ODRSWLPL]DFLyQGH ODSODQLILFDFLyQGH OD
PDQLSXODFLyQ \ OD PHMRUD GHO UHFRQRFLPLHQWR GHO
OLEUR TXH FRQVWLWX\HQ SUHFLVDPHQWH ODV GRV
FRQWULEXFLRQHV LPSRUWDQWHV GH QXHVWUD LQYHVWLJDFLyQ
(ORWURVLVWHPDHVWiFRQWURODGRGHIRUPDDXWyQRPD\
IXH SUHVHQWDGR SRU XQ ODERUDWRULR GH OD8QLYHUVLGDG
-RKQ+RSNLQV (VWH WUDEDMR VH FRQRFH FRPR&$30
LH &RPSUHKHQVLYH $FFHVV WR 3ULQWHG 0DWHULDOV
6XWKDNRUQ HW DO  6X SULQFLSDO REMHWLYR
DFWXDOPHQWH HQ SURJUHVR HV SRGHU KRMHDUPDWHULDOHV
LPSUHVRVHQWLHPSRUHDODWUDYpVGHXQDLQWHUID]:HE

/D FRQWULEXFLyQ SULQFLSDO GH QXHVWUR WUDEDMR FRQ
UHVSHFWRDHVWRVVLVWHPDVHVTXHHOHQWRUQRQRKDVLGR
PRGLILFDGRSDUDUHGXFLUODFRPSOHMLGDGGHOSUREOHPD
(Q OXJDU GH ORFDOL]DU ORV OLEURV HQ FDMDV HVSHFLDOHV
TXH VRQ PiV IiFLOHV GH FRJHU FRPR UHDOL]DQ HQ OD
-RKQ+RSNLQV VH H[WUDHUiQ ORV OLEURV WDO \ FRPR VH
HQFXHQWUDQHQXQDELEOLRWHFDUHDO/DLGHDVXE\DFHQWH
HQQXHVWUDLQYHVWLJDFLyQVHUHVXPHHQHOSULQFLSLRGH






(O 5RERW GH 6HUYLFLRV GH OD 8-, )LJXUD  HV XQ
PDQLSXODGRU PyYLO TXH FRQVLVWH HQ XQ EUD]R
UHGXQGDQWH 0LWVXELVKL 3$ HQVDPEODGR HQ XQ
URERW PyYLO 3RZHU%RW GH $FWLY0HGLD (O
PDQLSXODGRUHVWiGRWDGRFRQXQD0DQRGH%DUUHWWGH
WUHV GHGRV DUWLFXODGRV \ XQ VHQVRU GH
IXHU]DDFHOHUDFLyQ -5 TXH HVWi PRQWDGR HQ OD
PXxHFDGHOURERW7DPELpQVHGLVSRQHGHXQDFiPDUD
PRQWDGDHQ ODPXxHFDGHO URERW(OPDQLSXODGRU OD
PDQR\ ORVFRQWURODGRUHVGH ODFiPDUD MXQWRFRQHO
RUGHQDGRUGHFRQWUROHVWiQPRQWDGRVHQODSODWDIRUPD
PyYLO \ FRQHFWDGRV D ODV EDWHUtDV GHO3RZHU%RW (O
RUGHQDGRU HV XQ3HQWLXP D *+]FRQ0EGH
5$0

/D DUTXLWHFWXUD GHVFULWD DTXt VH KD SURJUDPDGR HQ
&KDFLHQGRXQXVRH[WHQVLYRGH ODDEVWUDFFLyQGH
FODVHV SDUD SURSRUFLRQDU XQD IRUPD LQWXLWLYD SDUD
DxDGLU QXHYDV SDUWHV 6H KD GLVHxDGR SDUD XVDUVH
FRQMXQWDPHQWH FRQ HO EUD]R \ OD SODWDIRUPD PyYLO







HO HQWRUQR HV XQ WHPD TXH KD VLGR HVWXGLDGR
DPSOLDPHQWH HQ OD OLWHUDWXUD 0DVRQ  5DLEHUW
DQG &UDLJ  +RJDQ  'H 6FKXWWHU DQG
%UXVVHOV D 'H 6FKXWWHU DQG %UXVVHOV E
([LVWHQ YDULRV HVTXHPDV SDUD FRQWURODU
VLPXOWiQHDPHQWH YHORFLGDG \ IXHU]D HQ XQ
PDQLSXODGRU SHUR VH SXHGHQ FODVLILFDU
SULQFLSDOPHQWH HQ GRV PpWRGRV FRQWURO KtEULGR
YHORFLGDGIXHU]D5DLEHUWDQG&UDLJ\FRQWURO
GHLPSHGDQFLD+RJDQ$XQTXHH[LVWHQYDULRV
WUDEDMRV PiV UHFLHQWHV VREUH FRQWURO GH IXHU]D
SRGHPRVGHFLUTXHSUiFWLFDPHQWHWRGRVORVHVTXHPDV
HVWiQ EDVDGRV HQ ODV LGHDV RULJLQDOHV GHVDUUROODGDV
GXUDQWHORVDxRV

(O FRQWURO KtEULGR HQ YHORFLGDGIXHU]D R
SRVLFLyQIXHU]D VH XWLOL]D FXDQGR HO URERW GHEH
HMHFXWDU DOJ~Q WLSR GH WDUHD GH LQWHUDFFLyQ SRUTXH
HQFDMD PX\ ELHQ FRQ HO 7)) %UX\QLQFN[ 
0DVRQ  (Q HVWH HVTXHPD HO HVSDFLR GH
SRVLEOHV GLUHFFLRQHV GH OD WDUHD VH GLYLGH HQ GRV
VXEHVSDFLRV RUWRJRQDOHV HO VXEHVSDFLR GH ODV
GLUHFFLRQHV FRQWURODGDV HQ IXHU]D UHVWULQJLGDV HQ
SRVLFLyQ \ HO GH OD GLUHFFLRQHV FRQWURODGDV HQ
YHORFLGDG UHVWULQJLGDV HQ IXHU]D 8Q JUDQ Q~PHUR
GHWDUHDVSXHGHQVHUGHILQLGDVPHGLDQWHHVWHHQIRTXH
/D ~QLFD FRQGLFLyQ HV TXH GHEH VHU SRVLEOH
GHVFRPSRQHU HO HVSDFLR GH OD WDUHD HQ GLUHFFLRQHV
FRQWURODGDV HQ IXHU]D \ GLUHFFLRQHV FRQWURODGDV HQ
YHORFLGDG0DUURQHHWDO%DHWHQHWDO
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
eVWDFRQGLFLyQQRUPDOPHQWHVHFXPSOHSDUDWDUHDVGH





SDUDTXH DSOLTXHXQD IXHU]D FRQVWDQWHGH1 VREUH
OD VXSHUILFLH D OD YH]TXH pVWH VHPXHYH OLEUHPHQWH
HQ HO SODQR WDQJHQWH DO YHFWRU IXHU]D (O FRQWURO
KtEULGRVHUtDPX\DGHFXDGRHQHVWDVFLUFXQVWDQFLDV

6LQ HPEDUJR DO FRQVLGHUDU XQD WDUHD GLDULD FRPR
DEULUXQFDMyQHVGLItFLOHVSHFLILFDUODHQWpUPLQRVGHO
FRQWURO KtEULGR (Q HVWH FDVR QR TXHUHPRV DSOLFDU
H[SOtFLWDPHQWHXQDIXHU]DGHWHUPLQDGDVLQRSURGXFLU
XQ PRYLPLHQWR HQ HO REMHWR 3XHGH RFXUULU TXH HO
FDMyQVHDSHVDGR\ OD IXHU]DTXHHO URERWDSOLTXHQR
VHD VXILFLHQWH 3RU HO FRQWUDULR HO FDMyQ SXHGH VHU
PX\OLJHURSDUDODIXHU]DGHWHUPLQDGD\HQWRQFHVHO
URERW HMHFXWDUtD OD WDUHD PX\ UiSLGDPHQWH TXL]i
GDxDQGRHOHQWRUQR
3DUD HVWH WLSR GH WDUHDV QR VH QHFHVLWD FRQWURODU OD
IXHU]D H[SOtFLWDPHQWH VLQR TXH OD YHORFLGDG HVPiV
LPSRUWDQWH 1R HV QDWXUDO GHFLU ³DEUH HO FDMyQ FRQ
1GHIXHU]DQRLPSRUWDODYHORFLGDG´VLQRTXHHV
SUHIHULEOHGHFLU³DEUHHOFDMyQOHQWDPHQWH´(OFRQWURO
GH IXHU]D VLJXH VLHQGR QHFHVDULR SHUR GHVGH XQ
HQIRTXH GLIHUHQWH (O URERW GHEH LQWHQWDU PDQWHQHU
XQD YHORFLGDG GXUDQWH OD WDUHD DGDSWDQGR VX IXHU]D
GHIRUPDTXHpVWDQRVXSHUHHOPi[LPRTXHODPDQRR
EUD]R SXHGHQ VRSRUWDU 6L HO FDMyQ HVWi FHUUDGR HO
URERW LQWHQWDUtD DEULUOR DSOLFDQGR FDGD YH] PiV
IXHU]D KDVWD TXH VH DOFDQ]DUDQ ORV OtPLWHV
HVWDEOHFLGRV

(O FRQWURO GH LPSHGDQFLD SHUPLWH FRQWURODU
H[SOtFLWDPHQWH OD YHORFLGDG HQ WRGDV GLUHFFLRQHV
+RJDQ  &RQVLVWH HQ XQ EXFOH LQWHUQR GH
IXHU]D TXH PRGLILFD OD YHORFLGDG TXH VH HQYtD DO
URERW GH DFXHUGR D ODV IXHU]DV H[WHUQDV 3DUD HO
HMHPSORGHOFDMyQHVWHFRQWURODGRUHVYiOLGRVLHPSUH
TXHHOEXFOHGHIXHU]DFDQFHOHODYHORFLGDGFXDQGROD
IXHU]D DOFDQFH HO Pi[LPR TXH HO URERW SXHGH
VRSRUWDU (Q HO FRQWURO GH LPSHGDQFLD WHQLHQGR HQ
FXHQWD VRODPHQWH OD PDWUL] GH ULJLGH] .  VWLIIQHVV
PDWUL[ OD IXHU]D HVWi UHODFLRQDGD FRQ HO
GHVSOD]DPLHQWR FRQWUD OD VXSHUILFLH GH FRQWDFWR
VHJ~Q ( ) HG ;.;;.) ⋅=−=  VLHQGR G;  OD
SRVLFLyQ GH FRQWDFWR GHVHDGD SDUD HO URERW \ ;  OD
SRVLFLyQDFWXDO'HDTXtVHGHGXFHTXH ).;H −= 






     

GRQGH Y  HV OD YHORFLGDG GH UHIHUHQFLD 
Y  HV OD
YHORFLGDGPRGLILFDGD \ ) HV OD IXHU]D H[WHUQD'H
OD HFXDFLyQ  VH SXHGH GHGXFLU TXH 
Y  VH DQXOD
FXDQGR )Y−=α  3RU WDQWR SDUD DQXODU OD
YHORFLGDG ILQDO 
Y  FXDQGR OD IXHU]D )  DOFDQ]D XQ
YDORU Pi[LPR LQGHSHQGLHQWHPHQWH GH OD YHORFLGDG
RULJLQDO Y α GHEHVHUDFWXDOL]DGDHQFDGDLWHUDFLyQ
VHJ~Q PD[)Y−=α  VLHQGR PD[)  OD IXHU]DPi[LPD
TXHHO URERWSXHGHVRSRUWDU'HHVWD IRUPDHO URERW
GHWLHQH VX PRYLPLHQWR VLHPSUH TXH PD[)) = 
LQGHSHQGLHQWHPHQWHGHODYHORFLGDGRULJLQDO

/D )LJXUD  PXHVWUD HO HVTXHPD GHO FRQWURO GH
LPSHGDQFLD 6H WRPD FRPR HQWUDGD OD YHORFLGDG
GHVHDGDGDGDHQHOVLVWHPDGHUHIHUHQFLDGHODWDUHD
(VWDYHORFLGDGSXHGH VHU HO UHVXOWDGRGHXQSURFHVR
SUHYLR GH IXVLyQ VHQVRULDO OR FXDO SHUPLWH FRQWURODU
FDGDGLUHFFLyQFRQXQDPRGDOLGDGVHQVRULDOGLVWLQWD
/DV GLUHFFLRQHV DVLJQDGDV D FDGD FRQWURODGRU VH
SXHGHQFRQILJXUDUPHGLDQWHODVPDWULFHVGHVHOHFFLyQ
Q666    PDWULFHV [ GLDJRQDOHV GRQGH FDGD
HOHPHQWRGHODGLDJRQDOSXHGHVHURGHSHQGLHQGR
GH VL HO JUDGR GH OLEHUWDG FRUUHVSRQGLHQWH HV
JHVWLRQDGRSRUHVHFRQWURODGRURQR(OUHVXOWDGRHV
XQYHFWRUYHORFLGDGGDGRHQHOVLVWHPDGHUHIHUHQFLD
GH OD WDUHD HO FXDO VH XWLOL]D SDUD FDOFXODU OD QXHYD
JDQDQFLDα \GHVSXpVVHPRGLILFDVHJ~QHOEXFOHGH
IXHU]D 2WUD PDWUL] GH VHOHFFLyQ I6  SHUPLWH
VHOHFFLRQDU ODV GLUHFFLRQHV TXH VHUiQ WDPELpQ
FRQWURODGDVSRU IXHU]D/DYHORFLGDGPRGLILFDGD 
Y 
VH WUDQVIRUPDDO VLVWHPDGH UHIHUHQFLDGHO HIHFWRU \
SRVWHULRUPHQWH HQ YHORFLGDG DUWLFXODU VHJ~Q OD
LQYHUVDGHODPDWUL]MDFRELDQDGHOPDQLSXODGRU

7DO \ FRPR VH SXHGH GHGXFLU GH OD HFXDFLyQ  OD
YHORFLGDG ILQDO 
Y  GHSHQGH OLQHDOPHQWH GH OD IXHU]D
H[WHUQD )  3RGUtD VHU LQWHUHVDQWH WHQHU XQD PHMRU
UHVSXHVWD GHO URERW HQ FDVRV H[WUHPRV FXDQGR OD
IXHU]DDFWXDOVXSHUDODPi[LPDIXHU]DTXHODPDQRR
EUD]R URERW SXHGHQ VRSRUWDU(Q HVWH FDVR VH SXHGH
LPSRQHUXQFUHFLPLHQWRH[SRQHQFLDOGH ODYHORFLGDG
GHO URERW HQ ORV FDVRV HQ TXH PD[)) >  (O
IXQFLRQDPLHQWR GHO FRQWURODGRU VH PXHVWUD HQ OD
)LJXUDGRQGHVHUHSUHVHQWDODYHORFLGDGUHVXOWDQWH
SDUDXQDGLPHQVLyQFRQUHVSHFWRDODIXHU]DDFWXDO
SDUD WUHVYHORFLGDGHVRULJLQDOHVGLVWLQWDV \ WRPDQGR
1) PD[ =  /D ILJXUD PXHVWUD FRPR
LQGHSHQGLHQWHPHQWH GH OD YHORFLGDG RULJLQDO OD
YHORFLGDG FRQWURODGD HV VLHPSUH FHUR FXDQGR
1) =  6L OD IXHU]D VREUHSDVD HO YDORU Pi[LPR
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
)LJXUD  9HORFLGDG UHVXOWDQWH FRQ UHVSHFWR D OD






VLGR SURSXHVWDV %HFNH\  6LQ HPEDUJR KD\
SRFDV FRQWULEXFLRQHV HQ HO iUHD GH PDQLSXODGRUHV
.U|JHU HW DO  3HWHUVVRQ HW DO  7DO \





z /D FDSDFLGDG VHQVRULDO SDUD REWHQHU LQIRUPDFLyQ
GHOPXQGR









 HQ ODV FXDOHV VH SURJUDPD GH DQWHPDQR XQ
FRQMXQWR GH FRPSRUWDPLHQWRV SDUD XQD GHWHUPLQDGD
WDUHD /RV URERWV HMHFXWDQGR HVWDV DUTXLWHFWXUDV
IXQFLRQDQ ELHQ FRQ ODV WDUHDV SDUD ODV TXH KDQ VLGR
GLVHxDGRV SHUR VRQ LQFDSDFHV GH FUHDU QXHYRV
FRPSRUWDPLHQWRV\H[SDQGLUVXVFDSDFLGDGHV

'HVGH QXHVWUR SXQWR GH YLVWD pVWH HV XQ DVSHFWR
IXQGDPHQWDO SDUD HO GHVDUUROOR IXWXUR GH ORV URERWV
8QURERWGHEHVHUFDSD]GHHMHFXWDUODVWDUHDVSDUDODV
TXH KD VLGR GLVHxDGR SHUR WDPELpQ GH PRGLILFDU R
LQFOXVR FUHDU QXHYRV FRPSRUWDPLHQWRV VHJ~Q VX
H[SHULHQFLD &RQ HVWH REMHWLYR HQ PHQWH QXHVWUD
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&RPRSHUFHSFLyQHQWHQGHPRVFXDOTXLHU LQIRUPDFLyQ
TXH SXHGD VHU XVDGD SDUD JXLDU QXHVWUDV DFFLRQHV
FRPRSRUHMHPSOR ODSHUFHSFLyQGHODIXHU]DDFWXDO
HQODPXxHFDGHOURERWRODSHUFHSFLyQGHODSRVLFLyQ
GH OD PDQR HQ HO HVSDFLR 7DPELpQ FRQVLGHUDPRV
SHUFHSFLRQHV LQWHUQDV FRPR ODV UHIHUHQFLDV
FRQGLFLRQHV \ REMHWLYRV LQPHGLDWRV GHO URERW 3RU
HMHPSOR OD IXHU]D Pi[LPD TXH ORV GHGRV GHO URERW
SXHGHQVRSRUWDU ODFRQGLFLyQTXHFRPSDUD OD IXHU]D







0XFKDV GH ODV SHUFHSFLRQHV GHSHQGHQ GH RWUDV 3RU
HMHPSOR OD SHUFHSFLyQ TXH DWLHQGH OD IXHU]D HQ OD
PXxHFD KDFH XVR GH OD SHUFHSFLyQ TXH DOPDFHQD OD
SRVLFLyQ DFWXDO GHO HIHFWRU FRQ WDO GH FRPSHQVDU OD
JUDYHGDG HQ ODV OHFWXUDV GH IXHU]D /D DUTXLWHFWXUD
SURSRUFLRQD PHFDQLVPRV SDUD GHILQLU HVWH WLSR GH
UHODFLRQHV\SDUDLQWHJUDUIiFLOPHQWHQXHYRVVHQVRUHV
/D DEVWUDFFLyQ GH KDUGZDUH \ HVFDODELOLGDG VRQ
FDUDFWHUtVWLFDV LPSRUWDQWHV GH WRGD DUTXLWHFWXUD
2UHElFNDQG&KLVWHQVHQ

/D LQIRUPDFLyQ SURYHQLHQWH GH ODV SHUFHSFLRQHV VH
XVD SDUD HMHFXWDU DFFLRQHV GH XQD IRUPD UHDFWLYD
$UNLQ  (O FRQWURODGRU SUHVHQWDGR HQ OD
VHFFLyQ  KD VLGR LQWHJUDGR HQ HOPyGXOR GH DFFLyQ
GH OD DUTXLWHFWXUD MXQWR FRQ RWURV DOJRULWPRV GH
FRQWUROSDUDPRYHUORVGHGRV\ODSODWDIRUPDPyYLO
8QD DFFLyQ WRPD FRPR HQWUDGD XQ VXEFRQMXQWR GH
SHUFHSFLRQHV \ JHQHUD XQ YHFWRU GH FRQWURO TXH VH
HQYtDDOURERW(QSDUWLFXODUODDFFLyQTXHVHHQFDUJD
GHO FRQWURO GH IXHU]D GHO EUD]R URERW WRPD FRPR
HQWUDGDODVVLJXLHQWHVSHUFHSFLRQHV
z /DYHORFLGDGGHUHIHUHQFLD







FRQWURO TXH ILQDOPHQWH VH HQYtD DO URERW (VWD
FRQH[LyQ GLUHFWD HQWUH SHUFHSFLyQ \ DFFLyQ
SURSRUFLRQDDOURERWXQFRPSRUWDPLHQWRUHDFWLYR

/D LQIRUPDFLyQ SURYHQLHQWH GH ORV PyGXORV GH
SHUFHSFLyQ QR QHFHVLWD YLVLWDU PyGXORV ³VXSHULRUHV´
SDUDVHUXWLOL]DGDHQODDFFLyQ&DPELRVSHUFHSWXDOHV
LQFOX\HQGR PRGLILFDFLRQHV HQ HO VLVWHPD GH




/D DUTXLWHFWXUD WDPELpQ SHUPLWH OD HMHFXFLyQ GH
DFFLRQHVTXHQRJHQHUDQPRYLPLHQWRGHOURERW(VWDV
DFFLRQHV LQIOX\HQ HQ HO HVWDGR SHUFHSWXDO GHO URERW
PRGLILFDQGRODYHORFLGDGGHUHIHUHQFLDSRUHMHPSOR




$XQTXH ODV SHUFHSFLRQHV VH XVDQ SDUD JXLDU ODV
DFFLRQHVGHOURERWDOPiVEDMRQLYHOWDPELpQVHXVDQ





(OPyGXOR GH KDELOLGDGHV VH HQFDUJD GH VHOHFFLRQDU
TXp DFFLRQHV KD\ TXH HMHFXWDU \ TXH SHUFHSFLRQHV
KD\ TXH DFWLYDU HQ FDGD PRPHQWR 6H HQFDUJD GH
GHILQLU \ VXSHUYLVDU WDUHDV GH PDQLSXODFLyQ (Q HO
PDUFR GH QXHVWUD DUTXLWHFWXUD GHILQLPRV XQD
KDELOLGDG FRPR XQ FRQMXQWR GH DFFLRQHV X RWUDV
KDELOLGDGHV FRQHFWDGDV SRU FRQGLFLRQHV 8QD
KDELOLGDGSXHGHYHUVH FRPR XQ DXWyPDWD GRQGH ORV
QRGRV VRQ DFFLRQHV X RWUDV KDELOLGDGHV \ ORV DUFRV
VRQ FRQGLFLRQHV FRQVWUXLGDV VREUH SHUFHSFLRQHV /D
SULQFLSDO GLIHUHQFLD FRQ UHVSHFWR D RWURV HQIRTXHV
FRPRODV³VNLOOSULPLWLYHQHWV´7KRPDVHWDO
+DVHJDZDHW DO  UHVLGH HQTXH QXHVWUDV UHGHV
QR VyOR HVWiQ FRPSXHVWDV GH ³VNLOO SULPLWLYHV´
7KRPDVHWDO.U|JHUHWDO VLQRTXH
WDPELpQ FRQWLHQHQ QRGRVTXH DFW~DQ VREUH HO HVWDGR
SHUFHSWXDOGHOURERW/DYHQWDMDHVTXHODLQIRUPDFLyQ
GH OD WDUHD QR HVWi FRGLILFDGD MXQWR DO FyGLJR GH
DFFLyQ3RUHOFRQWUDULRpVWDVHDOPDFHQDHQPyGXORV
SHUFHSWXDOHVTXH VRQ LQGHSHQGLHQWHVGH ODDFFLyQ OR
FXDO SHUPLWH WHQHU XQDV SRFDV DFFLRQHV PRWRUDV
JHQHUDOHVTXHSXHGHQVHUXVDGDVHQFXDOTXLHUWDUHDGH




WRGDV ODV SRVLEOHV FRQH[LRQHV TXH OD DUTXLWHFWXUD
SHUPLWH /RV QRGRV UHSUHVHQWDQ DFFLRQHV PLHQWUDV
TXH ORV DUFRV UHSUHVHQWDQ FRQGLFLRQHV /D
DUTXLWHFWXUD SHUPLWH OD HMHFXFLyQ SDUDOHOD GH
DFFLRQHV(Q HO HMHPSORGH OD ILJXUD KD\GRV QRGRV
LQLFLDOHV $ \$ 3RU WDQWR HVWDV GRV DFFLRQHV VH
HMHFXWDUiQ FRQFXUUHQWHPHQWH 6L OD FRQGLFLyQ & VH
KDFH YHUGDGHUD PLHQWUDV VH HMHFXWD $ HO URERW
FRPHQ]DUi D HMHFXWDU $ D OD YH] TXH VHJXLUi
HMHFXWDQGR$6LHQHVWHSXQWR ODFRQGLFLyQ&VH
DFWLYD OD DFFLyQ $ WHUPLQDUi SHUR VRODPHQWH OD
DFFLyQ$HVWDUiDFWLYDSRUTXH&HVWDUiHVSHUDQGRD
TXH VH DFWLYH & 6L HVWR RFXUUH $ FRPHQ]DUi
LQPHGLDWDPHQWH VXHMHFXFLyQ6LSRUHO FRQWUDULR OD
FRQGLFLyQTXHVHDFWLYDPLHQWUDVVHHMHFXWD$HV&
HQWRQFHV $ FRPHQ]DUi VX HMHFXFLyQ VLQ HVSHUDU D
&QL&3RU WDQWR DSDUWHGH ODVFRQH[LRQHVHQWUH





HV SRVLEOH LQWHJUDU KDELOLGDGHV H[LVWHQWHV GHQWUR GH
RWUDV &RQ HVWH PHFDQLVPR HV SRVLEOH FRQVWUXLU
KDELOLGDGHV PiV FRPSOHMDV LQFUHPHQWDOPHQWH 3RU
HMHPSOR HO URERW SRGUtD FRQRFHU XQD KDELOLGDG
VHQFLOOD FRPR PRYHUVH HQ XQD GLUHFFLyQ KDVWD
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GHWHFWDU XQD IXHU]D (VWD KDELOLGDG SRGUtD VHU
LQWHJUDGDGHQWURGHRWUDPiV FRPSOHMD FRPRSXOVDU
XQ ERWyQ OD FXDO D VX YH] SRGUtD IRUPDU SDUWH GH
RWUD KDELOLGDG \ DVt VXFHVLYDPHQWH (VWD
FDUDFWHUtVWLFDRIUHFHXQPDUFRSDUDHODSUHQGL]DMHTXH
QRVJXVWDUtDDERUGDUHQWUDEDMRIXWXURHOURERWSRGUtD

















(Q HVWD VHFFLyQ VH SUHVHQWD XQD WDUHD TXH HO URERW
HMHFXWD HQ EDVH D OD DUTXLWHFWXUD GH OD VHFFLyQ
DQWHULRU (O REMHWLYR GH OD WDUHD HV DEULU XQD SXHUWD
8Q SRVLEOH PpWRGR SDUD DEULU XQD SXHUWD IXH
SUHVHQWDGRHQ$XVWLQHWDOHQIRFiQGRVHHQOD





$VXPLPRV TXH ORV GHGRV GHO URERW HVWiQ FRORFDGRV
VREUHHOSRPRGH ODSXHUWDGHIRUPDTXHHOVLVWHPD




TXH IXH HOHJLGR H[SHULPHQWDOPHQWH \ GHEHUtD VHU
VXILFLHQWH SDUD JLUDU FXDOTXLHU SRPR $O PLVPR
WLHPSR HO URERW GHEH JLUDU OHQWDPHQWH VX PXxHFD
PLHQWUDVTXHHOPRPHQWRGHIXHU]DHQODGLUHFFLyQ=
VHDPHQRUTXH1P6LODYHORFLGDGGHURWDFLyQQRHV
DGHFXDGD SDUD HO FDVR SDUWLFXODU DSDUHFHUi XQ
PRPHQWR GH IXHU]D HQ OD GLUHFFLyQ = \ HO URERW
DFWXDOL]DUiODURWDFLyQGHVXPXxHFDHQFRQVHFXHQFLD
LQWHQWDQGRPDQWHQHUHOPRPHQWRSRUGHEDMRGH1P
(V LPSRUWDQWHGHVWDFDUTXH OD URWDFLyQGH ODPXxHFD
WDPELpQ DIHFWD DO VLVWHPD GH UHIHUHQFLD GH OD WDUHD
)LJXUD  PRGLILFDQGR OD GLUHFFLyQ HQ OD FXDO HO




(VWD HVWUDWHJLD KD VLGR LPSOHPHQWDGD FRPR XQD
KDELOLGDG HQ OD DUTXLWHFWXUD (O HVTXHPD VHPXHVWUD
HQ OD )LJXUD  &DGD QRGR UHSUHVHQWD XQD DFFLyQ
DWyPLFD(VWDVDFFLRQHV\DHVWiQLPSOHPHQWDGDVHQOD
DUTXLWHFWXUD FRPR KDELOLGDGHV EiVLFDV /D WDUHD VH
GHILQH VHOHFFLRQDQGR ODV DFFLRQHV D XWLOL]DU \
FRQILJXUDQGR ORV YDORUHV SHUFHSWXDOHV GH HQWUDGD D
HVWDVDFFLRQHV(OSULPHUQRGRVHHQFDUJDGHGHILQLU
HO VLVWHPD GH UHIHUHQFLD GH OD WDUHD VH GHILQH HQ HO
H[WUHPR GHO GHGR FHQWUDO GH OD PDQR GH %DUUHWW $
FRQWLQXDFLyQVHGHILQHODYHORFLGDGGHUHIHUHQFLD\HO
YDORU Pi[LPR SDUD OD IXHU]D )LQDOPHQWH HO URERW
HMHFXWD OD DFFLyQ 
0RYHU%UD]R
 TXH VH FRUUHVSRQGH
FRQ HO FRQWURO GH IXHU]D SUHVHQWDGR HQ OD VHFFLyQ 
&XDQGRODIXHU]DHQODGLUHFFLyQ<VREUHSDVDHOYDORU
GH 1 FRQVLGHUDPRV TXH HO SRPR KD VLGR
FRPSOHWDPHQWHJLUDGR\ ODSXHUWDSXHGHVHUDELHUWD
(OYDORUGH1KDVLGRVHOHFFLRQDGRVXILFLHQWHPHQWH








)LJXUD +DELOLGDG SDUD JLUDU XQDPDQLYHOD GH XQD
SXHUWD

/D VHFXHQFLD FRPSOHWD GH OD WDUHD SXHGH REVHUYDUVH





DSUR[LPDGR GH 1 TXH VH FRUUHVSRQGH FRQ OD
UHVLVWHQFLD TXH RIUHFH HO SRPR DO PRYLPLHQWR (Q
FRQVHFXHQFLD OD YHORFLGDGGH ODPDQR D OR ODUJRGH
HVWDGLUHFFLyQGLVPLQX\H\DTXHODIXHU]DDFWXDOHVWi
SUy[LPD DO Pi[LPR SHUPLWLGR 'XUDQWH HVWD IDVH \
SDUD HVWH FDVR SDUWLFXODU QR H[LVWH PRPHQWR GH
IXHU]D HQ HO HMH = \ OD PXxHFD JLUD D  UDGV
'XUDQWH OD VHJXQGD IDVH HOSRPRHPSLH]DDRIUHFHU
PD\RU UHVLVWHQFLD \ OD IXHU]D ILQDOPHQWH DOFDQ]D HO
YDORU GH 1 TXH HV HO Pi[LPR SHUPLWLGR (Q HVWH
PRPHQWRFRPRHVGHHVSHUDUHOURERWGLVPLQX\HOD
YHORFLGDG KDVWD FHUR \ OD WDUHD VH FRQVLGHUD
WHUPLQDGD (V LPSRUWDQWH GHVWDFDU TXH GXUDQWH HVWD
VHJXQGDIDVHHOPRPHQWRGHIXHU]DHQ=FRPLHQ]DD
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
/DFRPELQDFLyQGHORVGRVFRPSRUWDPLHQWRVSHUPLWH
DO URERW HMHFXWDU OD WDUHD WHQLHQGR HQ FXHQWD ODV
IXHU]DV TXH VH JHQHUDQ HQ FDGD FDVR SDUWLFXODU VLQ

















(O FRQWURODGRU LQWURGXFLGR HQ OD VHFFLyQ  \ OD




XQ SURWRWLSR GH URERW ELEOLRWHFDULR GLVHxDGR SDUD
WUDEDMDU HQ HVWH HQWRUQR SDUFLDOPHQWH FRQRFLGR 6H
SUHWHQGH TXH HO VLVWHPD VHD FDSD] GH ORFDOL]DU \
H[WUDHU FDGD OLEUR UHTXHULGR SRU XQ XVXDULR /D
RSHUDFLyQ VH LQLFLD FXDQGR HO XVXDULR SLGH XQ OLEUR




TXH DSDUHFH HVFULWR HQ XQD HWLTXHWD ORFDOL]DGD HQ HO
ORPRGHFDGDOLEUR

'HVSXpV GH YDULRV DxRV XWLOL]DQGR HO URERW
GHQRPLQDGR -DXPH SDUD GHVDUUROODU HVWD DSOLFDFLyQ
5DPRV*DULMRHWDO3UDWVHWDODKRUD
VH GLVSRQH GH XQD YHUVLyQ PiV DYDQ]DGD -DXPH
LQWURGXFLGR HQ OD VHFFLyQ  FRQ LQWHQFLyQ GH
FRQVHJXLU XQ VLVWHPD JHQHUDO FDSD] GH UHDOL]DU
GLIHUHQWHV WDUHDV VLQ QHFHVLGDG GH KDEHU VLGR
SURJUDPDGR HVSHFtILFDPHQWH SDUD XQD KDELOLGDG
SDUWLFXODU/DSULQFLSDOGLIHUHQFLDGHHVWHQXHYRURERW
UHVSHFWR DO DQWHULRU 5DPRV*DULMR HW DO 
UDGLFD HQTXH DKRUD VHGLVSRQHGHXQDPDQRGLHVWUD
%DUUHWW +DQG GH WUHV GHGRV DUWLFXODGRV YpDVH OD






(O HVFHQDULR HOHJLGR KD VLGR OD ELEOLRWHFD GH OD
8QLYHUVLGDG-DXPH,HQ&DVWHOOyQ6HKDGLVHxDGRXQ
PRGHOR FRPSOHWR GH HVWD ELEOLRWHFD SHUPLWLHQGR DO
URERW FRQRFHU GH IRUPD DSUR[LPDGD VX HVWUXFWXUD
$XQTXH HO PRGHOR GH GLFKD ELEOLRWHFD KD VLGR
GHILQLGR FRQ LQIRUPDFLyQ HVSHFtILFD UHVXOWD




Ŷ (O Q~PHUR GH HVWDQWHUtDV HQ FDGD SODQWD FRQ VX
UHVSHFWLYDORFDOL]DFLyQ\FRQWHQLGR
Ŷ (O Q~PHUR GH PyGXORV \ HVWDQWHV TXH FRPSRQH
FDGDHVWDQWHUtD

6H DVXPH HQ QXHVWUR FDVR TXH ORV OLEURV HVWiQ
FODVLILFDGRVPHGLDQWHHOVLVWHPDGHFODVLILFDFLyQGHOD
%LEOLRWHFD GHO &RQJUHVR QRUWHDPHULFDQD TXH DVRFLD








(VWH FRQRFLPLHQWR HV DOPDFHQDGR HQ OD
UHSUHVHQWDFLyQ GH OD HVWDQWHUtD DGHPiV GH OD
ORFDOL]DFLyQGHOHVWDQWH ODVLJQDWXUDGHOSULPHUOLEUR
TXH FRQWLHQH WDPELpQ VH JXDUGD &RQRFLHQGR HO
SULPHU OLEUR GH FDGD HVWDQWH \ DVXPLHQGR TXH ORV
OLEURV HVWiQ FRUUHFWDPHQWH RUGHQDGRV HV VHQFLOOR
GHWHFWDU TXH HVWDQWH FRQWLHQH HO OLEUR TXH VH HVWi
EXVFDQGR

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 'HVFULSFLyQGHODDSOLFDFLyQ

3DUD OOHYDU D FDER ODV WDUHDV GHVFULWDV VH KDQ
LPSOHPHQWDGRORVVLJXLHQWHVPyGXORVVRIWZDUH

Ŷ ,QWHUID] GH XVXDULR HQFDUJDGD GH WUDQVPLWLU ODV
RUGHQHVGHOXVXDULRDOURERW'HEHSHUPLWLUDGLFKR
XVXDULR FRQWURODU GH IRUPD UHPRWD HO HVFHQDULR
URERWL]DGR DVt FRPR PRQLWRUL]DU LQIRUPDFLyQ D




YLUWXDO SDUD HQYLDU ODV yUGHQHV D FRQWLQXDFLyQ DO
HVFHQDULRUHDOLHLQWHUID]SUHGLFWLYD
Ŷ 1DYHJDFLyQSDUDHOJXLDGRGHOURERWDWUDYpVGHOD
ELEOLRWHFD KDVWD DOFDQ]DU OD ORFDOL]DFLyQ GHVHDGD
(VWDORFDOL]DFLyQSRGUtDVHULQGLFDGDSRUHOXVXDULR
UHPRWR R SURFHVDGD DXWRPiWLFDPHQWH HQ HOPRGR
GHRSHUDFLyQDXWyQRPR
Ŷ 9LVLyQ HQFDUJDGR GH FDSWXUDU \ SURFHVDU ODV
LPiJHQHV FRQ YLVWDV D ORFDOL]DU \ UHFRQRFHU ODV
VLJQDWXUDVGHORVOLEURV
Ŷ $JDUUH UHVSRQVDEOH GH FRQWURODU HO EUD]R \ OD
PDQRUREyWLFDSDUDODH[WUDFFLyQGHORVOLEURV

8Q HMHPSORGH HVWD LQWHUID] VHREVHUYD HQ OD )LJXUD
6HPXHVWUDXQPRGHOR'YLUWXDOGHXQDSRUFLyQ
GH OD ELEOLRWHFD UHDO (O URERW HV FRQWLQXDPHQWH
PRGHODGRFRQVXFRQILJXUDFLyQDFWXDO6L FDPELD VX
SRVLFLyQ R ORV iQJXORV GH VXV DUWLFXODFLRQHV OD
QXHYDFRQILJXUDFLyQHVDXWRPiWLFDPHQWHUHIOHMDGDHQ
OD YLVWD RIUHFLGD DO XVXDULR HQ OD LQWHUID] &RQ HVWD
XWLOLGDG HO XVXDULR FRQRFH HQ WRGR PRPHQWR OD
SRVLFLyQ GHO URERW /D LQWHUID] WDPELpQ SHUPLWH DO
XVXDULR HOHJLU HQWUH GLIHUHQWHV YLVWDV SUHGHILQLGDV R
PRYHUODYLVWDDFWXDOHQFXDOTXLHUGLUHFFLyQ
3DUDHOFRQWUROUHPRWRGHOURERWVHGLVSRQHGHOSDQHO
GHUHFKR GH OD DSOLFDFLyQ (O XVXDULR UHPRWR SXHGH
UHFLELU WDPELpQ VL OR UHTXLHUH YLGHR HQ YLYR





SRVLFLyQ REMHWLYR 'HWDOOHV DO UHVSHFWR HVWiQ
GLVSRQLEOHV HQ 0DUWLQH] HW DO  &XDQGR HO
URERW HVWi EXVFDQGR XQ OLEUR HQ PRGR DXWyQRPR
QDYHJD D WUDYpV GH OD ELEOLRWHFD HYLWDQGR FROLVLRQDU
FRQ SHUVRQDV X REVWiFXORV 3DUD HOOR VH XVDQ




TXHGHELHUD FRQWHQHU HO OLEUR QR FRQRFH OD SRVLFLyQ
H[DFWDGHGLFKROLEUR8WLOL]DODYLVLyQSDUDORFDOL]DU
OHHU \ FRPSDUDU ODV HWLTXHWDV GH ORV OLEURV (Q
UHVXPHQHOPyGXORGHYLVLyQLQFOX\HDOJRULWPRVSDUD
FRUUHJLU HUURUHV GH SRVLFLRQDPLHQWR GH OD FiPDUD
VHJPHQWDU ODV LPiJHQHV UHDOL]DU HO VHJXLPLHQWR GH
ODV HWLTXHWDV \ OHHUODV PHGLDQWH UHFRQRFLPLHQWR
ySWLFR GH FDUDFWHUHV LH 2&5 HQ LQJOpV (VWRV
DOJRULWPRVVHGHWDOODQHQ3UDWVHWDO(OURERW
FRPLHQ]DEXVFDQGRHOOLEURHQORVHVWDQWHV\PyGXORV
GH OD HVWDQWHUtD WHyULFDPHQWH HVSHUDGD (Q OXJDU GH
EXVFDUHOOLEURXQRSRUXQRHQHOHVWDQWHFRPSOHWRVH
KD LPSOHPHQWDGR XQ DOJRULWPR GH E~VTXHGD
LQWHOLJHQWH TXH WRPD YHQWDMD GH OD H[LVWHQFLD GH XQ







FRPLHQ]D HO SURFHVR GH DJDUUH R H[WUDFFLyQ &RQ OD
SLQ]D GH GRV GHGRV SODQR SDUDOHORV HO HQIRTXH HUD
SURFHGHUDODJDUUHGHVGHXQDSRVLFLyQIURQWDO3UDWVHW
DO  8VDQGR UHDOLPHQWDFLyQ GH IXHU]D DPERV
GHGRVHUDQDELHUWRVKDVWDTXHODGLVWDQFLDHQWUHHOORV
VHFRUUHVSRQGtDFRQODDQFKXUDGHOOLEUR&RQODPDQR
GH%DUUHWW KD VLGR SRVLEOH XWLOL]DU XQ HQIRTXH PiV
QDWXUDO DGDSWDGR GH OD LPLWDFLyQ GHO PLVPR
PRYLPLHQWR UHDOL]DGRSRUSHUVRQDV(VWH HQIRTXH VH
H[SOLFD HQ OD VHFFLyQ VLJXLHQWH GRQGH VH GHPXHVWUD




GH XVXDULR SXHGH XWLOL]DUVH HQ PRGR RIIOLQH SDUD
DTXHOODV VLWXDFLRQHV GRQGH VH SUHWHQGD LPSOHPHQWDU
XQDWDUHDVRILVWLFDGD\ORVURERWVQRHVWpQGLVSRQLEOHV
HQ HVH PRPHQWR 'H KHFKR OD LQWHUID] GH XVXDULR
SURYHH XQ PRGR SRU HO TXH DSOLFDFLRQHV H[WHUQDV
SXHGHQHQYLDULQVWUXFFLRQHVDOHQWRUQRGHVLPXODFLyQ

&RPR HVWD LQWHUID] IXQFLRQD VREUH HO SURWRFROR
+773PRYHUXQURERWDXQDSRVLFLyQHV WDQVLPSOH
FRPR DEULU XQD 85/ LH 8QLIRUP 5HVRXUFH








3RU WDQWR XVDQGR XQD KHUUDPLHQWD H[WHUQD FRPR
0$7/$%SDUDSURJUDPDUDOJRULWPRVVREUHHOURERW
SXHGHQ HQYLDUVH ORV UHVXOWDGRV GH GLFKRV SURJUDPDV
DOVLPXODGRU'GHPDQHUDVLPSOH\GLUHFWD

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$VtSRUHMHPSORHQODV ILJXUDV\VHPXHVWUDQ
UHVXOWDGRVGHXQSURJUDPDHQ0$7/$%TXHFRQHFWD
DO VLPXODGRU ' SDUD OD E~VTXHGD GH XQ OLEUR
HVSHFtILFR HQ OD ELEOLRWHFD XWLOL]DQGR WpFQLFDV
VLPSOHV GH FRPSDUDFLyQ YLVXDO SRU FRORU 'LFKD
E~VTXHGD HV UHDOL]DGD HQ SDUDOHOR SRU GRV URERWV
PyYLOHV\XQDYH]TXHHOOLEURHVORFDOL]DGRVHOODPD
















HMHFXFLyQ GH WDUHDV FRPSOHMDV WDOHV FRPR OD
H[WUDFFLyQ GH XQ OLEUR GH XQD HVWDQWHUtD (VWH
SUREOHPD \D KD VLGR WUDWDGR DQWHULRUPHQWH 3UDWV HW
DO  SRU PHGLR GH XQD SLQ]D GH GRV GHGRV
SODQRSDUDOHORV OR FXDO OLPLWDED HQ JUDQPHGLGD ODV
SRVLELOLGDGHV GH PDQLSXODFLyQ GHO VLVWHPD &RQ OD
UHFLHQWHPHQWH HQVDPEODGDPDQR GH%DUUHWW KD VLGR
SRVLEOH FRQVLGHUDU OD H[WUDFFLyQ GH OLEURV SRU
LPLWDFLyQGHJHVWRVKXPDQRV

$Vt SDUD H[WUDHU XQ OLEUR XVXDOPHQWH VLWXDPRV XQ
GHGR HQ OD SDUWH VXSHULRU \ OR KDFHPRV JLUDU FRQ
UHVSHFWRDVXEDVH(VHQWRQFHVFXDQGRDVLVWLGRVSRU
RWURV GHGRV ILQDOPHQWH HO OLEUR EDVFXOD \ OR
H[WUDHPRV(VWD KD VLGR OD HVWUDWHJLD D LPLWDU SRU HO
URERW-DXPH/D)LJXUDPXHVWUD XQD VHFXHQFLD
FRPSOHWD (O VLVWHPD GH UHIHUHQFLD GH OD WDUHD
DVRFLDGRDFDGDSDVRHVPRVWUDGRHQURMR/DVIOHFKDV
UHSUHVHQWDQ WUDQVLFLRQHV HQWUH GLIHUHQWHV DFFLRQHV
6REUH FDGD IOHFKD  VH UHSUHVHQWD OD FRQGLFLyQ TXH








DGHFXDGR SDUD QR GDxDU HO OLEUR (Q HVWH SXQWR HO
URERW FRPLHQ]D D PRYHUVH HQ OD GLUHFFLyQ ; GHO
VLVWHPDGHUHIHUHQFLDPDQWHQLHQGRDOPLVPRWLHPSR
XQD IXHU]D GH  1 D OR ODUJR GH OD GLUHFFLyQ = \
URWDQGR DOUHGHGRU GHO HMH < (VWH PRYLPLHQWR HV
OOHYDGR D FDER SRU HO FRQWURODGRU GH LPSHGDQFLD
GHVFULWR HQ OD VHFFLyQ  &XDQGR ORV PyGXORV
VHQVRULDOHV GHO URERW GHWHFWDQ TXH HO iQJXOR FRQ
UHVSHFWR D OD SRVLFLyQ RULJLQDO HV VXSHULRU D 
JUDGRVVHDFWLYDXQDQXHYDDFFLyQODFXDOFLHUUDORV
GHGRV\DJDUUDHO OLEUR(QHVWHSXQWR HO VLVWHPDGH
UHIHUHQFLD HV PRGLILFDGR HQ OtQHD \ DMXVWDGR D OD
SRVLFLyQRULJLQDOGRQGHVHUHDOL]yHOSULPHUFRQWDFWR
(O OLEUR VHH[WUDH ILQDOPHQWHPRYLHQGR ODPDQRFRQ








/D )LJXUD  UHSUHVHQWD ODV IXHU]DV TXH DSDUHFHQ
GXUDQWH OD WDUHD \ ODV FRQVHFXHQFLDV HQ HO
FRPSRUWDPLHQWR GHO URERW /D SULPHUD HWDSD
FRUUHVSRQGHDOPRYLPLHQWRLQLFLDOFXDQGRHOGHGRVH
PXHYH D OR ODUJR GH OD GLUHFFLyQ = EXVFDQGR
HVWDEOHFHU HO FRQWDFWR (Q HVWH FDVR QR DSDUHFH
QLQJXQDIXHU]DQRKD\FRQWDFWR\HOURERWVHPXHYH
FRQXQD YHORFLGDGGHPPV D OR ODUJRGHO HMH=
&XDQGRVHHVWDEOHFHHOFRQWDFWRODIXHU]DRSXHVWDVH
LQFUHPHQWD UHSHQWLQDPHQWH KDVWD TXH VH DOFDQ]D HO
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YDORUPi[LPRGH1(QHVWHSXQWRODYHORFLGDGDOR
ODUJRGHOHMH=HVDSUR[LPDGDPHQWHFHUR \HO URERW
FRPLHQ]D DPRYHUVH D OR ODUJR GH OD GLUHFFLyQ; \
DOUHGHGRU GHO HMH< (VWR KDFH TXH HO URERW FRQVLJD
LPSULPLU XQ PRYLPLHQWR GH URWDFLyQ DO OLEUR &RQ
YLVWDVDHYLWDUHOGHVOL]DPLHQWRGHOOLEURHQHVWDHWDSD
OD IXHU]D VREUH HO OLEUR GHEH SHUPDQHFHU FRQVWDQWH
GXUDQWH OD VHJXQGD HWDSD \ DVt VH PXHVWUD HQ OD
ILJXUD /D HWDSD FRUUHVSRQGH DO LQVWDQWHGRQGH ORV
GHGRV DJDUUDQ HO OLEUR (VWD DFFLyQ LQGXFH FLHUWD
LQHVWDELOLGDG HQ OD OHFWXUDGH ODV IXHU]DV GHPDQHUD
TXH ODV YHORFLGDGHV VH DMXVWDQ D FHUR GXUDQWH HVWD
IDVH )LQDOPHQWH GXUDQWH OD FXDUWD HWDSD ODV
YHORFLGDGHVVHDMXVWDQDYDORUHVFRQVWDQWHV\HOOLEUR




)LJXUD  )XHU]DV \ YHORFLGDGHV GXUDQWH OD
H[WUDFFLyQGHOOLEUR

/D ILJXUD  PXHVWUD OD WUD\HFWRULD VHJXLGD SRU ORV










(Q HO WUDQVFXUVR GH WDUHDV GH PDQLSXODFLyQ ODV
IXHU]DVH[WHUQDVMXHJDQXQLPSRUWDQWHSDSHO\GHEHQ
WHQHUVH HQ FXHQWD VLHPSUH SDUD SUHYHQLU GDxRV \
HUURUHV LUUHSDUDEOHV (VWR HV FUXFLDO FXDQGR HO URERW
KD GH OOHYDU D FDER WDUHDV GH VHUYLFLR HQ HQWRUQRV
FRWLGLDQRV FRPR XQD ELEOLRWHFD GRQGH FRPSDUWH HO
HVSDFLR FRQ SHUVRQDV (Q HVWH DUWLFXOR VH KD
SUHVHQWDGRXQDDUTXLWHFWXUDGHFRQWUROTXHSHUPLWHOD
HMHFXFLyQDGDSWDWLYDGHHVWHWLSRGHWDUHDV
'LFKD DUTXLWHFWXUD LPSOHPHQWD XQ FRQWURO GH
LPSHGDQFLD YHORFLGDGIXHU]D FRQ XQD JDQDQFLD







UHDOL]DUVH IiFLOPHQWH SRU HO URERW 6H KD
H[SHULPHQWDGR HVWH IRUPDOLVPR KDFLHQGR TXH HO
5RERWGH6HUYLFLRVGHOD8-,DFFLRQHODPDQLYHODGH
XQDSXHUWD/RVUHVXOWDGRVREWHQLGRVPXHVWUDQFRPR
HO URERW DGDSWD VXDYHPHQWH VX FRPSRUWDPLHQWR HQ
FRUUHVSRQGHQFLDDODVIXHU]DVTXHDSDUHFHQGXUDQWHOD
HMHFXFLyQ GH HVWDV WDUHDV KDFLpQGROR UREXVWR D
FDPELRVGHOHQWRUQRRHUURUHVGHOPRGHODGR$GHPiV
HVWD DUTXLWHFWXUD VH KD XWLOL]DGR SDUD SURJUDPDU XQD
QXHYD YHUVLyQ GHO 5RERW %LEOLRWHFDULR GH OD 8-,
FRQVLJXLHQGR LPSRUWDQWHV SURJUHVRV HQ HO PRGR HQ
TXHHOURERWPDQLSXODXQOLEUR

/DV GRV WDUHDV DTXt SUHVHQWDGDV VRQ HMHPSORV
UHDOL]DGRV GLDULDPHQWH SRU ODV SHUVRQDV \ VH KD
WUDWDGR GH LPLWDU HO PRYLPLHQWR KXPDQR YpDVH OD
)LJXUD(VWRKDVLGRSRVLEOHSRUODVLPLOLWXGHQWUH
OD DQDWRPtDGHO EUD]RKXPDQR\ HO VLVWHPD UREyWLFR
XVDGR 6LQ HPEDUJR OD LQFOXVLyQ GH QXHYDV
KDELOLGDGHV HQ HO URERW SRVLELOLWDQGR
FRPSRUWDPLHQWRV FRPSOHMRV D SDUWLU GH OD
REVHUYDFLyQ GH OD DFWXDFLyQ GH ODVPLVPDV DFFLRQHV
UHDOL]DGDV SRU SHUVRQDV HV XQD OtQHD DELHUWD GH
LQYHVWLJDFLyQ DFWXDO HQ QXHVWUR ODERUDWRULR &RPR
SXQWRGHSDUWLGDVHHVWiQVLJXLHQGRODVLGHDVGHRWURV
H[SHUWRV HQ OD PDWHULD FRPR HO SDUDGLJPD GH
³LPLWDFLyQ D QLYHO WDUHD´ 6LPPRQV DQG 'HPLULV
 UHODFLRQDGR FRQ HO DSUHQGL]DMH GH DFFLRQHV
DVRFLDGDV DO DJDUUH VLQ WHQHU TXH LPLWDU HO
PRYLPLHQWRH[DFWRGHOGHPRVWUDGRUKXPDQR

'HELGR DO KHFKR GH TXH OD DUTXLWHFWXUD SHUPLWH OD
PRGLILFDFLyQHQOtQHD\DGLFLyQGH³KDELOLGDGHV´GHO
URERW VH SODQHDXVDUOD SDUD HQWUHQDPLHQWRGHO URERW
HQ HO FRQWH[WR GHO DSUHQGL]DMH (O URERW SRGUtD
DSUHQGHUPiV \PiV ³KDELOLGDGHV´ FDGD XQD EDVDGD
HQ OD DQWHULRU 7DPELpQ VH HVWD H[SORUDQGR OD
SRVLELOLGDGGHXVDUSHUFHSFLyQYLVXDOFRPELQDGDFRQ
LQIRUPDFLyQ WiFWLO \ GH IXHU]D SDUD XQD DGTXLVLFLyQ
PXOWLPRGDO GH KDELOLGDGHV (O REMHWLYR ILQDO HV
FRQVHJXLUXQURERWGHVHUYLFLRVTXHDGHPiVGHFRJHU
\ PRYHU REMHWRV FXDOHVTXLHUD LQWHUDFW~H GH PRGR
DXWyQRPR FRH[LVWLHQGR FRQ SHUVRQDV \ UHDOL]DQGR
WDUHDV FRWLGLDQDV WDOHV FRPR DEULU SXHUWDV \ FDMRQHV
DFFLRQDULQWHUUXSWRUHVGHOX]PDQLSXODUOLEURVHWF
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,QWHOLJHQFLD 5REyWLFD GH OD 8QLYHUVLGDG -DXPH , GH
&DVWHOOyQ (VSDxD /RV DXWRUHV DJUDGHFHQ DO
0LQLVWHULR GH (GXFDFLyQ \ &LHQFLD 0(& D WUDYpV
GH ORV SUR\HFWRV'3, \ 76,
& \ D OD *HQHUDOLWDW 9DOHQFLDQD D WUDYpV GHO








,QWHJUDWHG YLVLRQIRUFH URERWLF VHUYRLQJ LQ WKH
WDVN IUDPH IRUPDOLVP ,QWHUQDWLRQDO -RXUQDO RI
5RERWLFV5HVHDUFK±
%HNH\ *$  $XWRQRPRXV 5RERWV 0,7
3UHVV
%LFFKL $ DQG9.XPDU 5RERWLF JUDVSLQJ
DQGFRQWDFW$UHYLHZ(Q3URF,(((,QW&RQI




(Q ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ 5RERWLFV
DQG$XWRPDWLRQSS±
%UX\QLQFN[DQG-'H6FKXWWHU 6SHFLILFDWLRQ
RI IRUFHFRQWUROOHG DFWLRQV LQ WKH µWDVN IUDPH
IRUPDOLVP¶ $ V\QWKHVLV ,((( 7UDQV 2Q
5RERWLFVDQG$XWRPDWLRQ
'H 6FKXWWHU - DQG+ %UXVVHOV D &RPSOLDQW
URERW PRWLRQ L D IRUPDOLVP IRU VSHFLI\LQJ
FRPSOLDQWPRWLRQWDVNV,QWHUQDWLRQDO-RXUQDORI
5RERWLFV5HVHDUFK±
'H6FKXWWHU - DQG+%UXVVHOV E&RPSOLDQW
URERW PRWLRQ LL D FRQWURO DSSURDFK EDVHG RQ
H[WHUQDO FRQWURO ORRSV ,QWHUQDWLRQDO -RXUQDO RI
5RERWLFV5HVHDUFK±
)HUUDUL & DQG - &DQQ\  3ODQQLQJ RSWLPDO
JUDVSV (Q ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ
5RERWLFV DQG $XWRPDWLRQ  SS ±
1LFH)UDQFH
+DVHJDZD 7 7 6XHKLUR DQG . 7DNDVH 
0RGHOEDVHG PDQLSXODWLRQ V\VWHP ZLWK VNLOO
EDVHG H[HFXWLRQ ,((( 7UDQV RQ 5RERWLFV DQG
$XWRPDWLRQ±
+RJDQ 1  ,PSHGDQFH FRQWURO RI LQGXVWULDO
URERWV 5RERWLFV DQG &RPSXWHU,QWHJUDWHG
0DQXIDFWXULQJ±
.U|JHU 7 % )LQNHPH\HU 8 7KRPDV DQG ) 0
:DKO  &RPSOLDQW PRWLRQ SURJUDPPLQJ
7KH WDVN IUDPH IRUPDOLVP UHYLVLWHG (Q
0HFKDWURQLFV	5RERWLFV$DFKHQ*HUPDQ\
0DUURQH ) ) 5DLPRQGL DQG 0 6WUREHO 
&RPSOLDQW LQWHUDFWLRQ RI D GRPHVWLF VHUYLFH
URERW ZLWK D KXPDQ DQG WKH HQYLURQPHQW (Q
3URFRI UG ,QW 6\PSRVLXP RQ 5RERWLFV
6WRFNKROP
0DUWLQH](03UDWV$3GHO3RELODQG3HGUR-
6DQ]  5RERWV EHKDYH LQ WKH UHDO ZRUOG
/RRNLQJ IRU ERRNV LQ D OLEUDU\ (Q 7KH WK
,$67(' ,QWHUQDWLRQDO &RQIHUHQFH RQ $UWLILFLDO
,QWHOOLJHQFH DQG 6RIW &RPSXWLQJ %HQLGRUP
6SDLQ
0DVRQ0&RPSOLDQFHDQGIRUFHFRQWUROIRU
FRPSXWHUFRQWUROOHG PDQLSXODWRUV  ,((( 7UDQV
RQ 6\VWHPV 0DQ DQG &\EHUQHWLFV ±

0LOOHU $7 6 .QRRS +, &KULVWHQVHQ DQG 3.
$OOHQ  $XWRPDWLF JUDVS SODQQLQJ XVLQJ
VKDSH SULPLWLYHV (Q ,((( ,QWHUQDWLRQDO
&RQIHUHQFH RQ 5RERWLFV DQG $XWRPDWLRQ SS
±
2NDPXUD $0 1 6PDE\ DQG 05 &XWNRVN\
$QRYHUYLHZRIGH[WHURXVPDQLSXODWLRQ





3HWHUVVRQ / 0 (JHUVWHGW DQG + &KULVWHQVHQ
 $ ,UELG FRQWURO DUFKLWHFWXUH IRU PRELOH
PDQLSXODWLRQ
3HWHUVVRQ/$XVWLQ'DQG.UDJLF'+LJK
OHYHO FRQWURO RI D PRELOH PDQLSXODWRU IRU GRRU
RSHQLQJ(Q,(((56-,QWHUQDWLRQDO&RQIHUHQFH
RQ ,QWHOOLJHQW 5RERWV DQG 6\VWHPV 7DNDPDWVX
.DJDZD-DSDQ
3UDWV 0  3 - 6DQ] DQG $ 3 GHO 3RELO 
0RGHOEDVHG WUDFNLQJ DQG +\EULG IRUFHYLVLRQ
FRQWURO IRU WKH 8-, OLEUDULDQ URERW (Q 3URFRI
,QWHUQDWLRQDO &RQIHUHQFH RQ ,QWHOOLJHQW 5RERWV
DQG6\VWHPVSS(GPRQWRQ&DQDGD
5DLEHUW 0 + DQG - - &UDLJ  +\EULG
SRVLWLRQIRUFH FRQWURO RI PDQLSXODWRUV $60(








&RQWURO RI 5RERW 0DQLSXODWRUV 6SULQJHU
$GYDQFHG 7H[W ERRNV LQ &RQWURO DQG 6LJQDO
3URFHVVLQJ
6LPPRQV * DQG < 'HPLULV  ,PLWDWLRQ RI
KXPDQ GHPRQVWUDWLRQ XVLQJ D ELRORJLFDOO\
LQVSLUHG PRGXODU RSWLPDO FRQWURO VFKHPH (Q
,(((5$656- ,QWHUQDWLRQDO &RQIHUHQFH RQ
+XPDQRLG 5RERWV SS ± /RV $QJHOHV
86$
Manipulación Autónoma Multipropósito en el Robot de Servicios Jaume-236
6XWKDNRUQ - 6 /HH < =KRX 57KRPDV DQG 6
&KRXGKXU\ $ URERWLF OLEUDU\ V\VWHP IRU
DQ RIIVLWH VKHOYLQJ IDFLOLW\ (Q ,(((
,QWHUQDWLRQDO &RQIHUHQFH RQ 5RERWLFV DQG
$XWRPDWLRQSS±
7KRPDV 8 % )LQNHPH\HU 7 .U|JHU DQG ) 0





ERRN EURZVLQJ V\VWHP XVLQJ D PRELOH
PDQLSXODWRU (Q ,((( ,QWHUQDWLRQDO &RQIHUHQFH
RQ 5RERWLFV DQG $XWRPDWLRQ SS ±
7DLSHL7DLZDQ

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